This research is aimed at developing a learning model that encourages the skills of analytical thinking in science. The method used is research and development. The result is the ICAE (Incubation, Collection of data, Analysis, and Evaluation) model that promotes analytical thinking skills. Results of normalized gain tests show that the gain score is 0.28, which indicates that the ICAE learning model positively affects students' analytical thinking, even though still within the lower category. The ICAE model also promotes the skills of analytical thinking in science and it has gained positive response from students.
INTRODUCTION
Science learning allows students to apply scientific concepts and higher level thinking and encourages them to be aware of and care about the environment. Rote learning is not suitable for the teaching of science [1] , [2] . Learning must foster the mastery of thinking skills and provide space for the development of socialemotional skills [3] , [4] . Learning must serve as a catalyst for change and create situations or contexts that help students actively delve into science materials [5] .
The twenty-first century learning emphasizes skills or abilities. Skills are automatically mastered by the way students learn and their style of learning [6] , [7] . This twenty-first century learning skill are of some major components like learning and thinking skills, being technology savvy, and leadership skills (creativity, ethics, product-oriented). Science learning must cater to the students' need to learn those skills [8] , [9] .
Based on the report by McKinsey Global Institute in"Indonesia Today" and some excerpt from the Ministry of Education and Culture in Indonesia, only 5 percent of Indonesian students master the skills of analytical thinking. Most of the other students are only at the level of knowing Problems in science require analytical skills to be solved. This means low analytical thinking skills results in low lesson mastery. Junior high school students may still adopt the way of thinking from their elementary school years. They are still in the stage of transition. Therefore, there needs to be preparation and conditioning to promote analytical thinking among them, especially in science [10] , [11] .
This research aims to develop a learning model that encourages junior high school students to master analytical thinking in science. The model is based on the 21st-century learning paradigm, which is based on analytical thinking [12] , [13] .
Developing a Model of Analytical Thinking Learning
Analytical thinking is required in the teaching of science. Analytical thinking skills is a strong way of understanding a defined element of the situation. It is an ability to analyze facts and ideas, and come up with the smart solution for a problem, data analysis, and use of information [19] , [20] .
According to the theory of learning, Gestalt (1890) in [20] , when a person is looking for a way to solve a problem, he/she will have difficulties concerning solutions and uncertainties that he/she will keep on trying to find the best answer. This may go on and on without a proper solution being found. In order to find the best and most proper solution, a person needs a partner in a collaborative attempt. This is in line with a theory from [21] which states that the process of developing higher thinking skills depends on social interactions and the construction of higher cognitive ability.
One of the learning models that suit the theory of cognitive and social constructivism that aims to develop analytical thinking skills is the inquiry learning model. In this model, learning is centered on students as they collaborate problem-solving and reflection on certain experiences. An inquiry is a process used by scientists in their research and this is beneficial for students of science in developing their scientific skills. It is a learning strategy that can be used to teach students to think and learn scientifically [22] . Inquiry learning allows students to develop scientific understanding [23] , [24] . A research by [8] concludes that inquiry-based learning promotes both cognitive and analytical thinking in students, while students also positively respond to this method by reporting more satisfaction in learning.
The learning model developed in this research is called ICAE. This stems from the inquiry learning model. Modifying the steps in the inquiry learning model will improve its efficacy and help find the most suitable model to promote analytical thinking skills for junior high school students as they learn science.
RESEARCH METHOD
This study is research and development in nature. The procedures include; 1) finding and collecting relevant information to development; 2) planning for the components to develop, outlining the purpose, determining activity sequence, and making measuring scales (research instrument); 3) developing an initial design as a model; 4) validating conceptual models with the help of experts or practitioners; 5) conducting a limited trial (stage I) against the initial model; 6) revising the initial model, based on trials and data analysis; 7) conducting a large-scale trial (stage II); 8) carrying out a final revision or model refinement, if it is deemed by the researchers and/or the other related parties that the results from the model are not yet satisfying; and 9) making a research report and disseminating it [25] . 
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The subjects of this research were first graders of some junior high schools in Central Java, i.e., from SMP 33 Semarang, SMP 8 Semarang, SMP 2 Songgom Brebes, SMP 3 Mranggen Demak, SMP 3 Dawe Kudus, and SMP 2 Gabus Pati. Data were collected using questionnaires, observations, tests, and documentation. Two analyses were then carried out. First, effectiveness analyses using normalized gain test, and second, descriptive analysis of supporting data.
RESULTS AND ANALYSIS
The learning model developed in this research is called the ICAE Model, with syntax as follows: a. Phase 1 (problem incubation), in which teachers' activities cover: organizing the class by dividing students into heterogeneous groups, and preparing lesson logistics; stating the purpose of the lesson and motivating students by presenting a problem; and providing guidance for problem identification and planning for data search. b. Phase 2 (collection of data), in which teachers' activities include: guiding students to collaborate in their search for information and research for answering problems. c. Phase 3 (analysis), in which teachers' activities include: creating a condition to help students make analyses and present their findings. d. Phase 4 (evaluation), in which teachers' activities include: guiding and facilitating students in evaluating their analyses.
The syntax in the ICAE model is supported by the theory of ARCS (Attention, Relevance, Confidence, and Satisfaction). This theory says that in order to instill curiosity in the lesson, students must pay attention [26] , [4] . The ICAE model is also supported by the learning theories of cognitive constructivism and social constructivism [27] .
A limited trial was carried out against grade VII F students of SMP 33 Semarang on the material of Simple Instrument. The design used was one group pretest and posttest. This trial was aimed at figuring out the level of analytical thinking improvement after the ICAE learning model was implemented. Results of both pretest and posttest were then undergone further tested using the normalized gain test. The latter results show that the gain score is 0.28, which means that the ICAE model learning does affect students' analytical thinking, but still within the lower category. Implementation of learning model was observed using observation sheets. A good category implementation has a value of 79.17%. There were still a few drawbacks in the implementation of ICAE learning by teachers in the first meeting, due to; 1) guidance was not detailed enough that students have difficulties in understanding problems and hence planning for data collection; 2) guidance ware not graded; and 3) guidance was not directed toward evaluation and lacked details. These findings later served as points of improvements for the second meeting. Therefore, no significant hindrances were found. Table 3 with the resulting subsequent analyses are given in Table 4 . Data show that the ICAE model designed to promote analytical thinking is actually effective. The syntax it provides helps students construct science in their minds both by themselves and via interactions with fellow students and teachers. This is in line with learning constructivism, which states that learning is a process undergone by individuals who actively seek to build knowledge based on his/her personal experience whilst interacting with others and the environment. According to [27] , the theory of constructivism learning has two facets; cognitive and social. Cognitive constructivism deals with how individuals frame knowledge in their minds, whereas social constructivism relates to how individuals interact with others to gain knowledge.
Vygotsky's view on social constructivism also mentions cognitive apprenticeship. Cognitive apprenticeship concerns the process in which students gradually acquire skills from interactions with experts, either grownups or their peers, who are more advanced in their knowledge than they already are [28] .
In the ICAE model when trying to solve problems, students learn from apprenticeship, where they have to cooperate with the teacher or the other students who are more skillful in the process of problem incubation. The teacher provides examples, feedbacks, and gradually leads students to the process of problemsolving. The environment facilitates students to gather initial knowledge concerning the issues to be solved, conduct analytical thinking activities, and allow students to experience the scientific process of implementing scientific methods.
Hence, the ICAE model is a good alternative in the teaching of science. The ICAE model has been proven to be effective in promoting students' analytical thinking skills. Response from the students is also positive. They agree and support the implementation of the ICAE model. Every student from all schools who was the subject of this research likes the idea of implementing the ICAE model in their science classes. They said that the ICAE model is very useful in learning science, promotes idea generation, helps improving science skills, helps understanding lesson materials, encourages active learning, motivates students, and facilitate
